Summary. The distribution of some hydrolytic enzymes in fowl semen was studied. Washed spermatozoa and seminal plasma were examined for the following enzymes: acid phosphatase, sulphatase, N-acetyl-\g=b\-dglucosaminidase, \g=b\-glucuronidase,phospholipase A, trypsin-like enzyme and neuraminidase. Only a trypsin-like enzyme, N-acetyl-\g=b\-d-glucosaminidase and acid phosphatase were detected in the semen. Most of the acid phosphatase activity occurred in particulate material in the seminal plasma, whereas virtually all the trypsin-like activity was in the spermatozoa. The N-acetyl-\g=b\-d-glucosaminidaseactivity in semen occurred both in the spermatozoa and the seminal plasma; the proportion of the activity in whole semen contributed by the spermatozoa was less than that contributed by the seminal plasma but the concentration of activity was greater in the spermatozoa.
INTRODUCTION
Several hydrolytic enzymes of lysosomal origin have been found in the mam¬ malian spermatozoon. They reside in the acrosome and are believed to aid the spermatozoon to penetrate the surrounding cells and zona pellucida of the egg before fertilization. The enzymes found in this part of the mammalian (including human) spermatozoon include acid phosphatase, arylsulphatase, N-acetyl-/?-D-glucosaminidase, phospholipase A, proteases (Allison & Hartree, 1970; Teichman & Bernstein, 1971; Penn, Gledhill & Darzynkiewicz, 1972;  Yanagimachi & Teichman, 1972) , trypsin-like enzyme, 'corona-penetrating' enzyme, neuraminidase Pedersen, 1972; Polakoski, 1972) and hyaluronidase (Srivastava, Adams & Hartree, 1965) . Acrosomal proteolytic activity has also been demonstrated in the spermatozoa of Rana pipiens . Saeki & Morichi (1959) showed that whole fowl semen contained proteolytic activity which caused rupture of the vitelline membrane. This was confirmed recently in our laboratory (E. Pearson, personal communication). Buruiana (1956) and Ho & Meizel (1970) reported trypsin activity in the spermatozoa of the fowl. Digby & Howarth (1972) , Palmer & Howarth (1972) and Howarth & Digby (1973) (1972) and biochemically by Polakoski (1972) . Buckland (1970) demonstrated aminopeptidase activity in the fowl spermatozoon. Saeki & Morichi (1959) , Buruiana (1956) and Zaneveld & Polakoski (1971) Lake (1957) Preparation of semen samples Whole semen (0-1 ml) was diluted with 0-4 ml M-NaCl, thoroughly mixed, and allowed to stand at room temperature (20°C) for 10 to 15 min. The mixture was then diluted with 1-5 ml distilled water.
To prepare seminal plasma and washed spermatozoa, 0-1 ml whole semen was diluted with 0-4 ml GR fluid (monosodium glutamate.H20, 1-87 g; MgS04.7H20, 0074 g; KHC03, 012 g; NaCl, 0-33 g; NaH2P04.2H20, 0-078 g in 100 ml distilled water) mixed and centrifuged at 1800 g for 30 min at 5°C. The plasma was removed and retained for enzyme assay. The spermatozoa were washed by resuspension in 1 ml GR and centrifuged at 1800 g as above.
When further washing of spermatozoa was required (for assay of acid phos¬ phatase), the above procedure was repeated twice more.
Before assay, all washed samples of spermatozoa were mixed thoroughly with 0-2 ml of 1 M-NaCl and allowed to stand at room temperature for 10 to 15 min and then diluted with distilled water to final volume of 1 ml.
Particles (Plate 1) occur in seminal plasma and when it was pertinent to investigate their contribution to enzyme activity in certain semen fractions, they were isolated by centrifuging the plasma at 5000 g for 1 hr at 5°C and the sediment and supernatant were retained.
Assay of enzymes
Acid phosphatase (orthophosphoric monoester phosphohydrolase, E.C. 3.1.3.2) activity was determined at pH 5-4 by the method described by Bell & Siller (1962) Roy (1953) and ß-glucuronidase by the method of Fishman (1963 to aid the penetration of this thin membrane and the AG activity may assist in this process.
We have shown that TL activity in fowl semen is confined to the spermatozoa. A trace of activity was detected in seminal plasma but we cannot be certain that it was not due to breakdown products of spermatozoa. Estimates of the degree of activity of this type of enzyme in washed spermatozoa were always slightly higher than those carried out on whole semen, which may indicate a slight inhibitory effect of the seminal plasma on the TL of spermatozoa. A specific study on trypsin inhibitors in semen was not made but the degree of inhibition observed with our methods was apparently much less than has been reported in some mammalian semen including that of the human. In these species, the inhibitor is formed in the seminal vesicles (see Hirschhäuser & Baudner, 1972) and it would be interesting in future studies of bird semen to ascertain the degree of inhibitory activity in seminal plasma in relation to the known absence of accessory sex organs, such as the seminal vesicles, in the bird.
The proportion of GA activity in semen contributed by the spermatozoa was less than that contributed by the seminal plasma but the concentration of activity was greater in the spermatozoa. This enzyme activity has been ob¬ served in the semen and spermatozoa ofsome mammals in which the particularly high activity in epididymal seminal plasma must account for a large proportion of the activity in the seminal plasma of ejaculated semen (Conchie & Mann, 1957) . Although appreciable activity has been found in the mature and immature mammalian testis and in the immature epididymis, the activity is much greater in the mature epididymis (Conchie, Findlay & Lewy, 1959a, b) and resides largely in the caput region (Findlay & Lewy, 1960) . The origin of the GA in the seminal plasma of the fowl remains to be investigated. The proportion of the genital tract regarded as forming the caput epididymidis (Tingari, 1971 ) is much smaller in the fowl than in mammals.
The activity of AP in the seminal plasma of the fowl is extremely high, and, when compared with that of several mammals, only human seminal plasma shows a higher activity (Bell & Lake, 1962) . Since the greater part of the AP of fowl semen was present mainly in small particles in seminal plasma, and since it was difficult to be absolutely certain that washed spermatozoa were free from contamination with the particles, the amount of AP activity in the spermatozoa remains doubtful.
An examination of the semen of different strains of fowl revealed betweenstrain differences in the activity of the three enzymes detected. This recalls the results of previous studies on the fowl and turkey where between-breed, between-family and between-bird differences were found in other metabolic features of spermatozoa (Goldberg & Norman, 1961; Mclndoe & Lake, 1969 Buckland, 1971) . Between-breed differences have also been demonstrated in the survival following storage of spermatozoa in vitro (Wilcox, Shaffner & Wilson, 1961; Lake, 1972) and, apart from this, differences in fertility pheno¬ mena are known to exist between types of domestic birds; it will be of interest to discover whether or not a direct relationship exists between the abovementioned basic metabolic features and functional aspects of sperm activity.
